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CLAIMS: 



** inf0nnati0n P^cess, including applying pressure to and removing pressure 

from one or more regions of a substanee to store information in said one or more 
5 regions. 

2. A process as claimed in claim 1, wherein said one or more regions prov.de one or more 
memory cells for a memory device. 

10 3. A process as claimed in claim 2, wherein dimensions of each of said memory cells are 
on a nanometer scale. 

4. A process a s claimed in claim 1, including measuring a property of said one or more 
reg»ons to determine the information stored in said one or more regions. 



15 



5. A process as claimed in claim 4, wherein said property includes conductivity or 



resistance 



6. A process as claimed in claim 1, wherein the applying and removing of pressure 
20 mcludes transforming said one or more regions from at least one first phase to at least 

one second phase. 

7. A process as claimed in claim 6, wherein said at least one first phase includes an 
amorphous phase, and said at least one second phase includes at least one crystalline 

25 phase. 



8. A process as claimed in claim 7, wherein said amorphous phase is a relaxed amorphous 
phase. 



30 9. A process as claimed in claim 8, wherein said substance is substantially 



silicon. 
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10. A process as claimed i n claim 6 , inc]uding ^ said _ ^ 
further phase change in said one or more regions. 

' ' A P ;7 S 85 Cl3inied in Claim 10 > ^ei„ said heating transforms said at Jeast one 
crystaIJ in e phase to a m0 re conductive crystalline phase. 

Mes control at least one of the applying and removing of ^ „ ^ 
the infonnahon stored in said one or more regions. 

13. A process as claimed in daim 1 wherein . ■ • 

• , , the a PP ] y in g and removing of pressure 

— — ■ • - — ^ of pressure . deKmme J h - ™ 

stored jn said one or more regions. 

15 14 tj:::"^ in ciai,n inc,udi " g se,mta8 ,he ««- - - « 

M IT". aS ;' ,imed Claim K ,he p — " — . Polity of 

?S „ - 6 ° r more re 8 10ns from a first electrical 

-5 10 • ^ M conduct and fte p rocess ^ 1^ 

conduct™* ,o , third electric.1 conducliviry. 

30 17 'irr. 85 claioKd in ciaira i6 - whmi ° -* ,hw « — * 
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A process, including app , ying prKsure (o ^ 

■*» of re ta e„ sj|icon * ~ ta. one or more 

substantially crystal,™ silico „ Sa,d one « more regrons imo 

5 

1 9. A process as claimed in claim IS.incWingfte^^^. . 
20. A process as claimed in claim io i. • 

22. A process as claimed in claim ir a- 

- - .o -ej::r r ~r:r rc — ■ - - 

crystalline silicon regions. n<5 ° r ro ° re su ^tantially 

20 23. A process as claimed in claim 22, wherein th. 



15 



25 



24. A process as claimed in claim ■ , j- 

25- A process, tacfadfag applyi 

of. substance ,„ change a, leas, „ ' *° m ° ,K « 

86 31 ' eaa ""'P' 0 ^ of said one ornrore regions 



30 2« A process as daimti fa 

electa. property. ^ *— « one property includes 



an 
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27. A process, including applying p , CSSUIe „ and , moving ^ ^ ^ ^ 
regions of .substance l0 , nduce , phjse cfcange . n a| ^ a pon . on ^ each ^ 
or more regions. 

5 

a A procc* as Canned i„ Mm 27. inemding heatfng Mid one ornore region! 
wnher phase change in said one or more regions. 

29. A process, blading apply ing pressure ,o and removing ^ from 0 „ e or more 
reg,o„s of re,axed amorphous siHcon «o transform a, ,eas, a porhon of each of said one 
or more regions lo at leasl one crystalline phase. 

3C 'L7T ", aimed in £,aim 29 - inc,udi " s hatht said « - — -*» >o 

^ ^ transfotm ft. at least one crystalline phase to a further crystalline phase. 

31. A Process as Calmed in claim 29, inc ,udmg htating s>jd ^ „ ^ 

transform the a, ,caa« one ciysra.line phase and any uniformed amorous silicon 
in said one or more regions to a fijrther crystalline phase. 

20 32. A process as Calmed in claim 29, including applying pressu „ t0 and removjng 
pressure rom .he one or more regiona ,„ transform the a, ,e MI one crystaUine phase ,o 
an amorphous phase. 

33. A process for producmg regio „ s rf ^ ^ 

-= amorphous srticon hy a ppI yi„g pressure „ _ ^ ^ ^ ^ > 

regions of a substantially silicon substrate. 

34. A process for producing regions having differeM eleclrica , ^ 

by applying pressure to and removing pressure- ft™ 
™ ,n e Pressure from one or more regions of a 

30 substantially silicon substrate 
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35. The presenl invention also prov des a device having m 

t ^ ncn , , , e ^ ,ce ft3Vin § components for executing the 

steps of any one of claims 1 to 34. 8 

yvmg pressure from one or more reainnc * u , 
electrical conductivity of said one „ ' l ° ^ the 

on a nanometer scale. «™wy cens are 

40. A memory device, including a plurality of first ™,n k 

5 ones of said ™io . u rem ° Ve pressure from elected 

^ uc access selected regions of said device. 
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43. A memory device a S claimed i„ claim 40, including at ,east one transforming probe 
adapted to apply pressure to and remove pressure from selected ones of said regions to 
change the electrical conductivity of the selected regions and thereby to store or erase 
information. 

44. A memory device as claimed in claim 43, including a movable support for translating 
sa,d at least one transforming probe to access said selected regions. 

45. A memory device, including a plurality of first reg.ons having a first electrical 
conductivity as a result of applying pressure to and removing pressure from sai d first 
regions, a plurality of second regions having a second electrical conductivity 
conductive wordlines adjacent said first reg 10 ns and sai d second regions anJ 
conductive bitlines adjacent said first regions and said second regions; wherein the 
conductivity of a selected one of sa,d first regions and said second regions can be 
determmed by accessing a corresponding wordline and a corresponding bitlme. 

46. A memory dev.ce, including a plurality of substantially insulating regions of 
amorphous silicon in a layer of conducting crystalline silicon, said regions of 

amorphous silicon formed by applvine nre^nr/> t rt 

y applying pressure to and removing pressure from 

corresponding regions of said layer of conducting crystalline silicon. 

47. A memory device adapted to store information in memory cells of said device by 
changing an eJectrical property of silicon. 



25 48. A memory device, including at least one indenter fip for storing and/or erasing 
information in cells of said device by indentation. 

49. A structured material, including one or more substantially crystalline regions in a layer 
of relaxed amorphous silicon. 
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A ^ENDED CLAIMS 



I - An information storage process, including: 
applying pressure to one or 
storing information in said one 



5 m orere gIO n S ofa substance; and 



or more regions by removing said pressure. 
2. A Process as claimed in claim l 

on a nanometer scale. memory cells are 

4- A process as claimed in claim 1 inch.*™ 

. 5. A process as claimed in claim 4 wherein «.M 

resistance. ^ PTOpert y ,nc]ud " conductivity or 

6- A process as cla.med in claim 1 wherein th. , , • 

^0 includes transforming said one or m T ^ ^ «^ ° f ~ 

onesecondphase. ■ ^ ^ " ^ 0 <* ** to at least 

7- A process as claimed in claim * i_ - 

25 phase, one second phase includes a Uea S , „„ c CIJ , $talljne ' 

8- A Process as claimed in claim 7 »,k» • 

m Wherem M ' d ™*» phase is a reia «d a m o Iphom 



30 9. A process as claimed in claim e . u • 

n CJa,m 8 > whe rem said substance is 



substantially silicon. 
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1 0. A process as claimed in claim 6, including heating sa.d on, , r 

further phase change i n said one 0r more ^ § " ™ » ^ce 

11. A process as claimed in claim 10 wW^in a , • 



25 



30 



12. A process as claimed in claim 1, wherein the aoolvino . a 

includes controlling at least one of the applvinl ° f PMMOre 

* u ,c °i me applying and removing of oressurp fr, ^ • 

the ^formation S tored i n said one or more reg.ons. " 

in said one or more regions. 'nformanon stored 

15 14. A process as claimed in claim 1. including selerri™ «. 

- - o, « re _ to ^ : :z:r ~ r: ,o each ° f 

regions. d ,n * aid 0ne or more 

1 5. A process as claimed in claim 14 wherein th. 

more regions. g each of Said °ne or 

16. A process as claimed in claim I wherein *H, , - 

17. A process as claimed in claim 1* »v • 

— d^Lrr::: ,hird *~ ~* * 
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It A process, inCudmg applying prcssure t0 and , emmmg prKsurc 
r ,on S of relaxed amotphous silicon , 0 u ^ m „ , 
or more reg,ons ,„to ai leas, one crystalline 

19. A process aa Canned in claim 18 , lncluding ^ ^ 

20. A process as Calmed in data ,9, wheren, the ^ cryslalJine se js 
■0 decmcH, conducive ton the a, leatf o>« eryauUine phase. 

31. A process as claimed in Cairn ,8, mduding heatlng said one „ ^ 
-ransform .he a, tax ooe CIyslal , ine ^ and ^ • 

regtona to a further crystalline phase. 

15 

22. A process as Cairn* „ claira I8 , ^ ^ ^ 

or more regtons to define a, leas, one dimension of the a, ,eas, one Uline p h 
in said one or more regions. D^ume phase 

20 23. A process as claimed in claim n ,„u • a 

claim 22, wheretn the pressure applied to each region is 
selected from a plurality of predefined pressures. 

24 '~ aS d daim ' d C ' a ' m ^ te of 

p,s ure to and removal of pressure ftom said one or more regions to change a, ,east 

one dtmenston of the a, leas, one crysta„i„e phase in said one ot more regrons 

25. A process, tnc.uding applymg pressure w aad removi 

regtons of crystallme silicon in a related amorphous stlicon ma, rix to Worm IZ 
aportton ofeaCofsaidoneotmoretegiocintoanamorphousphase 
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26. A process for producing a structured substance, including: 

applying pressure to a plurality of mutually spaced regions of a substance- and 
changing at least one materia, property 0 f said plurality of regions by removing 

said pressure. 



27. A process as claimed to data 26, where™ said a, leas, one materia! proper* includes 
an electrical property. 

28. The process of daim 26, wherein said step of changing includes controlling the 
0 removal of said pressure to determine the change in the at least one materia, property. 

29. A process for producing a structured substance, including: 

applying pressure to a plurality of mutually spaced regions of a substance- and 
inducing a phase change in at least a portion of each of said plurality of mutually 
1 5 spaced regions by removing said pressure. 

30. He process of claim 29, wherein me step of inducing a phase change includes 
controllmg ,he removal of said pressure to determine said phase change. 

20 3 1 . The process of claim 29, wherein the substance is silicon. 

32. A process as claimed in claim 29, including heating said one or more regions to induce 
further phase change in said one or more regions. 

25 33. The present invention also provides a dew* h^,;„„ 

™ provides a device having components for executing the 

steps of any one of claims 1 to 32. 

34. The present invention also provides a structure produced by executing ,he steps of any 
one of claims 1 to 32. 

30 
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35. A . nrory dev.ce, lnc , uding , plurality o(mmo[y ^ ^ 

«o respect re S ,o„ s of a subslance ^ ^ ^ " 
re 8 ,ons bv rem ovin 8 said p[essure ftom sa , d regjons (o 

memory cells. F y OI 

36. A menrorv de „ ice as claimed ,„ c|a|m wherem dimensionj ^ ^ 
on a nanometer scale. 

3 \ A „rr dev,ce ' r iudin8 a piuramy ° f memo,y ^ 



n e.ov m8 presS ure fron selected ^ rf , ^ ^ ^ 
select regrons, mcmory devjce bejng adapMd w cofflroi ^ rOTo 
pressure ,o teem,™ infonnatjon stored jn ^ ^ 

» dev.ce of Cain, 38 , wherein the dev.ce „ adapIed „ ^ 

20 remova ' or sa,d pressurc ,o d — - *— - ^ , M ,u 

40 The ™ y device of Cain, 38, whereta , he ^ . 

.o and remove pressure ft0 „ selected 0 „ es of > ™ 

the mfomumon s ,„ red in fte selected ones of said regrons. 

41 The .nen^ device of Cain, 3S, wherein the substance is initial,, one 
Alteon and relaxed amorphous silicon. 

42. The nremory device of darrn 38, wherein the app, ymg a „ d remov ,„„ of sajd 
causes a phase change of said substance. 



25 
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43. A memory device as claimed in claim 38 including . . 

fc a t ,= mining * e)£Clncal co nd ; ^ - - T 



V 017 **" " 38. wneroin a, ,eas, one of said « , MSI one 

■-fonn,„ g prob o is a dapled l0 daKnnilK , he 0 f S£ ,o 1 " 1 

- — « .0 tannine 0,0 i nfo „n a „o„ stored b (he selecl£d re , o :; ttd ^ ° f 
45. A memory device as claimed in claim i« ...k* t, l 

- co** .a removal of piessure £2£Z T ( T' y device is adapKd 10 

cleowoal conductivity of the "* r£8 '° nS '° dcto,,i "< lh = 

said region. rce, °" S ^ * Wta-*- stored in 

46. A memory device as claimed in claim ™ ; ... 
con d ucUvo«„ Kadj J„ t I ! / ,rS re8 ' 0nS — - 

» — of a 2r r:t d r ~ re ^ — «• - 

— ... j:tsircsr can * 

> *. f0 ;j a ; ; err: siUra * sa,d ^ ° f 
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-ft-*- —b or M ,d ,ev,ce by indemation of a s , oiage medjum b 
phase changes in said storage medium. 

'' of IT T' mdUdine 0M " SUbS,aMia,ly -*» <■ ■ "y=r 

of relaxed amorphous silicon. 
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